Dehydration Study of Piracetam Co-Crystal Hydrates.
A hydrate of co-crystal of piracetam and 3,5-dihydroxybenzoic acid was obtained via crystallization from water. Single-crystal X-ray data show that piracetam/3,5-dihydroxybenzoic acid tetrahydrate (P35TH) crystallizes in the triclinic system with a P1 space group. The physicochemical properties of co-crystal hydrate were characterized using powder X-ray diffractometry, differential scanning calorimetry (DSC), thermogravimetric analyzer (TGA), and FTIR spectroscopy. The dehydration kinetics of P35TH was monitored at various temperatures and heating rates by DSC and TGA. Activation energy of P35TH dehydration was obtained using temperature ramp DSC, isothermal and nonisothermal TGA methods. Kinetic analysis of isothermal TGA data was fitted to various solid-state reaction models. Mechanistic models derived from isothermal dehydration kinetic data are best described as a 2-dimensional diffusion mechanism. A correlation was noted between the dehydration behavior and the bonding environment of the water molecules in the crystal structure. This study is a good demonstration of complexity of co-crystal hydrate and their dehydration behavior.